Background {#Sec1}
==========

Cross-cultural measurement of functional impairment resulting from health conditions is important for estimating the global burden of disease and for comparing disease burden across settings \[[@CR1]\] and across different types of health condition \[[@CR2]\]. Standardised instruments exist which are purported to measure day-to-day functioning across health conditions and sociocultural settings \[[@CR3]\]. The validity of this universalistic or 'etic' approach has been questioned, as most cross-cultural measures have been developed in Western, high-income country settings and focus on activities or tasks that may not include those that are relevant in low- and middle-income countries (LAMICs) \[[@CR4]\]. An alternative approach is to develop locally relevant measures of functioning which are sensitive to gender and may have greater cultural validity \[[@CR4]\]. The limitation with this more contextually grounded approach is a loss of generalizability which makes comparison across settings problematic.

The World Health Organization Disability Assessment Schedule (WHODAS-2.0) is a widely used measure of functional impairment in cross-cultural studies \[[@CR5]\]. The WHODAS-2.0 can be applied to any health condition and is recommended by the DSM-5 Disability Study Group as the best current measure of disability for research and routine clinical practice \[[@CR6]\]. The WHODAS- 2.0 is based on the International Classification of Functioning, Disability and Health (ICF) \[[@CR7]\]. In the ICF framework, functioning is interpreted as a dynamic interaction between health conditions and contextual factors \[[@CR8]\]. Accordingly, the WHODAS-2.0 was developed to measure difficulty with daily activities and social participation \[[@CR9]\] due to any health condition, including diseases, illnesses, injuries, mental or emotional problems and problems with alcohol or drugs \[[@CR10], [@CR11]\].

The WHODAS-2.0 has been used in population surveys, for monitoring individual patient outcomes in clinical practice and to assess the effectiveness of interventions in reducing disability \[[@CR7]\]. The WHODAS 2.0 has been validated in several high income countries, including Germany and Portugal \[[@CR11], [@CR12]\], and middle income countries such as China \[[@CR13]\]. The psychometric properties of WHODAS have been evaluated in a number of studies, including population samples and in people with a range of health conditions, including severe mental disorders (SMD) \[[@CR3], [@CR5], [@CR11], [@CR12], [@CR14]--[@CR16]\]. However, to our knowledge, there are no published studies on the validation of the WHODAS among people with SMD in a rural African setting.

The aim of the current study was, therefore, to evaluate the psychometric properties of the Amharic translated version of the WHODAS-2.0 among people with SMD in a rural African setting.

Methods {#Sec2}
=======

Setting and context of the study {#Sec3}
--------------------------------

The study was carried out around Butajira, Gurage Zone, Southern Nations, Nationalities and Peoples' Region. Butajira is located 135 km south of Addis Ababa, the capital city of Ethiopia; it is a predominantly rural area, with farming being the main livelihood. Butajira is the site of a previous population-based epidemiological studies of SMD \[[@CR17]\]. At the time of our study, mental health care services in the Butajira area were only available in a psychiatric nurse-led out-patient clinic at Butajira general hospital; however, a programme to train primary care workers to deliver mental health care and expand access is underway \[[@CR18]\]. This service expansion is being evaluated through the TaSCS trial (Task-Sharing for the Care of Severe Mental Disorders in a low-income country) \[[@CR19]\]. The current evaluation of the WHODAS was carried out as part of preparatory work to develop/adapt and culturally validate outcome measures for the TaSCS trial.

Translation and technical and content validation of the WHODAS 2.0 {#Sec4}
------------------------------------------------------------------

The WHODAS 2.0 is available in different forms depending on the number of items (12 and 36 item versions), the mode of administration (self- vs. interviewer administered) and the respondent (patient, caregiver and clinician) \[[@CR6], [@CR7], [@CR11], [@CR12], [@CR20]\]. The WHODAS presents list of health conditions with flash card \#1 and response categories with flash card \#2 visually. Card \#1 helps respondents to visualize and easily understand the meaning of health conditions, what does having difficulty with an activity mean and the kinds of health conditions that the WHODAS can be used for. Card \#2 aids the respondents to visualize and easily capture the response categories.

In this study, the Amharic 36 item patient version of the WHODAS 2.0 was used as a starting point for further optimizing the translation, and examining technical and content validity. This version was used previously in the Butajira area \[[@CR21], [@CR22]\]. For this version, forward and backward translation was done by four research assistants who are fluent Amharic speakers, trained at masters' degree level and had experience of translating, adapting and using mental health measures.

As part of a free listing and pile sorting exercise carried out to identify potential items for a separate study to develop a contextual functioning scale \[[@CR23]\], the relative importance of different items of the WHODAS-2.0 to the Butajira setting was explored. Six group discussions were conducted, three composed of men and the other three composed of women. Each group comprised six participants selected purposively from the community on the basis of their age (aged 18 years or above), living in the area for most of their life and their ability to express themselves well. Participants were asked 'what are the tasks that men/women must do regularly to care for themselves? Their family? Their community?' The facilitator then probed using items on the WHODAS after an exhaustive list of tasks had been generated spontaneously. Participants were asked whether the WHODAS items were relevant for the community.

Further exploration of the content validity of the WHODAS was carried out by administering the scale to a sample of people with SMD (*n* = 20; 10 males) and their caregivers (*n* = 20; 15 males) recruited from the psychiatric unit of Butajira general hospital. All participants were from rural areas and had educational level primary or less. People with SMD diagnosed by psychiatric nurses as having schizophrenia, bipolar disorder or major depressive disorder and their caregivers who were coming to the psychiatric clinic either for the first time or for follow-up appointment were consecutively recruited. Cognitive interviewing was used to identify any difficulty with understanding of individual items and response categories, as well as acceptability and burden of the whole scale. We then presented the findings to an expert panel composed of psychiatrists, psychologists, social workers and mental health researchers. Expert panel members were selected on the basis of their qualification and experience with adaptation and validation of mental health measures and their familiarity with the study setting. Expert panel members were working at the Addis Ababa University as researchers and faculty members at the of time the study. The panel members suggested how each problematic item should be rephrased to be more easily understood by the respondents, while retaining semantic equivalence with the original scale.

Convergent and construct validation of the WHODAS 2.0 {#Sec5}
-----------------------------------------------------

A facility-based cohort study was carried out to evaluate the sensitivity to change of the WHODAS-2.0. Internal consistency and convergent validity were assessed using the baseline sample.

Sample {#Sec6}
------

People with SMD presenting with new onset of illness or relapse of existing illness, and their caregivers, were recruited from the Butajira general hospital psychiatric clinic. For the purpose of determining the correlation between the BPRS-E and the WHODAS 2.0, a sample of *n* = 118 was calculated (to detect a correlation coefficient of 0.8 between the two continuous measures, with a margin of error of 0.1, alpha = 0.05 and power of 80%) \[[@CR24]\]. However, we were able to manage to recruit 150 people with SMD and their caregivers (*n* = 150). In order to study the sensitivity to change of the WHODAS-2.0, a sample size of 90 people was required. This is to detect a standardized effect size of 0.6, with 80% power and alpha = 0.05 \[[@CR25]\]. However, we were able to assess 84 of the required 90. That is a random sub-sample of 84 people with SMD and their caregivers (*n* = 84) were assessed at follow-up 6 weeks after the baseline assessment. We used the 6 weeks follow-up period because new cases with severe mental disorder begin to bring both symptomatic and functional improvement within 6 weeks of starting to take medication \[[@CR26]\]. An additional 100 people with SMD and their caregivers (*n* = 100) to the 150 were recruited from the Butajira general hospital psychiatric clinic in order to give a total of *n* = 250 sample, which is adequate for conducting confirmatory factor analysis (CFA).

The inclusion criteria included DSM-IV diagnosis of schizophrenia, bipolar disorder or major depressive disorder with psychotic features made by psychiatric nurses, new onset or in acute relapse, age 18 years or over and able to attend for a follow-up appointment. Our reasons for conducting the study with these disorders are: 1) they are priority disorders in low and middle income countries as they are disabling and associated with human rights abuses 2) this study is nested in a bigger project looking at the impact of task sharing the care of people with these disorders \[[@CR19]\]. The exclusion criteria were severe co-morbid physical health condition and substance dependence or abuse (as these may limit the participants' ability to complete self-report measures).

Measures {#Sec7}
--------

Data were collected by lay interviewers (*n* = 5; 3 males). All the five data collectors have diploma level educational qualification and have 15 years of field work experience employed in a long term mental health research project. Refresher training was given for one day to familiarize the data collectors with the new measures.

The Amharic version of the 36 item WHODAS 2.0 was administered. The full version of the WHODAS- 2.0 comprises 36 items in six domains \[[@CR5]\]: understanding and communicating (6 items), getting around (5 items), self-care (4 items), getting along with others (5 items), activities at home, work and/or school (8 items) and participation in society (8 items). There are five response options for each item (none, mild, moderate, severe and extreme/cannot do). For each item, respondents are required to estimate the magnitude of their disability during the past 30 days. WHODAS 2.0 scores are computed for each domain by adding the item responses; a global score is also calculated from all the items \[[@CR5]\]. A higher score indicates greater disability or worse functioning. The two best performing items from each domain were chosen for the 12 item version \[[@CR14]\]. WHODAS- 2.0 has high internal consistency, moderate to good test-retest reliability \[[@CR7]\] and good concurrent validity \[[@CR5]\].

The Expanded version of the Brief Psychiatric Rating Scale (BPRS-E) was used to assess severity of clinical symptoms \[[@CR27]\]. The BPRS-E is a 24-item observer-rated symptom scale covering four domains of symptoms of SMD (positive symptoms, negative symptoms, anxiety and depressive symptoms, and manic excitement or disorganization). The BPRS-E has been used widely to detect clinical improvement in response to an intervention \[[@CR28]\] and has been used previously in Ethiopia \[[@CR29]\]. Psychiatric nurses were trained in BPRS-E administration by a psychiatrist and practiced joint rating prior to the study.

A structured questionnaire was used to collect data on the gender, age, education, marital status and relative wealth of both people with SMD and their caregivers. The diagnosis of each patient was extracted from the clinical notes.

Data analysis {#Sec8}
-------------

Convergent validity (comparing the WHODAS 2.0 with severity of symptoms) was assessed by calculating Pearson's correlation coefficient (*r*). Internal consistency of each of the domain and overall WHODAS 2.0 items was assessed by calculating Cronbach's alpha.

In order to evaluate the sensitivity to change of the WHODAS 2.0, both internal and external responsiveness were determined in line with recommended practice \[[@CR30]\]. Internal responsiveness is the change in a measure over time and was evaluated by a paired sample t-test, effect size (ES), calculated as change in mean divided by standard deviation of the baseline score, and the standardized response mean (SRM), calculated by dividing the change in mean score by the standard deviation of the change scores (Δ mean / Δ SD). External responsiveness is the extent to which change in the index measure (WHODAS 2.0) corresponds to change in an external, reference measure (the BPRS-E) \[[@CR30]\]. Spearman rank order correlation of the change scores from the two measures was computed to determine external responsiveness to change.

CFA was carried out to test whether the six domains of the 36 item WHODAS- 2.0 and the one-dimensional nature of the 12 item WHODAS are applicable in the rural Ethiopian context. We conducted a second order CFA to test the structure of the 36 item WHODAS-2.0. The first order factors were the six domains, each containing four to eight items and the second order factor was the general disability factor. Goodness of fit was assessed with the following indices: χ^2^ test, acceptable if χ^2^/*df* is less than 3.0 \[[@CR31]\]; Comparative Fit Index (CFI), acceptable if its value ≥0.95 \[[@CR32]\]; Tucker-Lewis Index (TLI), acceptable if its value exceeds 0.90 \[[@CR32]\]; and root mean square error of approximation (RMSEA), acceptable if the value is close to 0.06 \[[@CR33]\].

Ethical considerations {#Sec9}
----------------------

The study was approved by the Institutional Review Board of the College of Health Sciences, Addis Ababa University. Written informed consent was obtained from most of the service users and all of the caregivers. For a few service users, who were acutely unwell, we either obtained permission from their guardians or obtained written consent at the follow-up assessment after their condition had improved.

Results {#Sec10}
=======

Adaptation and content validity {#Sec11}
-------------------------------

For details of the difficulties identified for each item and the resulting amendments, see Additional file [1](#MOESM1){ref-type="media"}. Iterative adjustments were made to the Amharic translations, including the addition of examples to items asking about broad and abstract experiences, and replacing less relevant and uncommon concepts to the setting with equivalent but local experiences. Misunderstanding of items was more apparent in people residing in rural areas who had no formal education. However, there were questions that were difficult to understand even by those who were educated, urban and native Amharic speakers.

Items in the cognition domain were generally found to be abstract and difficult to understand. Some respondents only listened to the first component of a multi-clause question, ignoring or forgetting the other aspects. In the mobility domain, the item "walking a long distance such as a kilometer \[or equivalent\]" was problematic as this distance is not considered to be a long distance in the study context. People in rural Ethiopia walk long distances almost every day for work or social activities, as there is limited access to transportation. Two of the items in the self-care domain ("eating" and "staying by yourself for a few days") were not considered to be relevant, as most people lived with extended family and there was no tradition of independent living. Indeed, staying alone was considered to be dysfunctional, related to being depressed or wanting to be alone. We improved the relevance of this item by training interviewers to ask a hypothetical question; that is whether or not the person would be able to stay by themselves for a few days if they were left alone. The item "eating" was modified to ask about difficulty with properly feeding oneself.

Many of the items in the "getting along with people" domain were initially problematic. For instance, the Amharic translation of the item "sexual activities" was found to be offensive and unacceptable, especially for people who were single, widowed and separated. Caregivers were embarrassed to be asked about the sexual activities of their family member and had little knowledge of the person's private life. For the item "sexual activities", we changed the Amharic translation to ask about romantic relationships. Nobody understood correctly the items "how much of a problem did you have because of barriers or hindrances in the world around you?" and "how much of a problem did you have living with dignity because of the attitudes and actions of others?" These items required simplification and addition of examples.

Items in the household activities domain were mostly straightforward to understand. However, respondents requested examples of household activities. It was also difficult for some respondents to distinguish among items "doing important household tasks well, getting all the household work done and getting household work done as quickly as needed." A similar problem was observed when these questions referred to work or school. Some male respondents were of the view that it was not their responsibility to accomplish household activities.

Technical validity {#Sec12}
------------------

The visual presentation of the list of health problems, definition of difficulty to accomplish a task and response categories (cards \# 1 and \# 2) were helpful prompts for respondents. It was difficult for almost all respondents to answer questions related to "for how many days were these difficulties present in the past 30 days?"

Psychometric properties of WHODAS 2.0 {#Sec13}
-------------------------------------

A total of 150 people with SMD and 150 caregivers participated in the facility-based cohort study to determine convergent validity and sensitivity to change of the Amharic adapted version of the WHODAS-2.0. A random sub-sample of 84 people was followed up out of the intended 90. An additional 100 people with SMD and their caregivers (*n* = 100) were recruited at baseline for CFA analysis, giving a final sample size of 250. The socio-demographic characteristics of the participants are presented in Table [1](#Tab1){ref-type="table"}.Table 1Socio-demographic characteristics of participantsCharacteristicsValidation studyAdditional sample for CFAService users (*n* = 150)Caregivers (*n* = 150)Service users (*n* = 100)Caregivers (*n* = 100)*N* (%)*N* (%)*N* (%)*N* (%)SexMale81 (54.0)121 (80.7)71 (71.0)83 (83.0)Female69 (46.0)28 (18.7)29 (29.0)17 (17.0)Age (years)Mean (SD)30.42 (10.04)35.09 (12.14)33.05 (13.34)34.95 (12.23)EthnicityGurage60 (40.0)58 (38.7)48 (48.0)47 (47.0)Siltie80 (53.3)82 (54.7)42 (42.0)43 (43.0)Amhara1 (0.7)2 (1.3)2 (2.0)2 (2.0)Oromo2 (1.3)1 (0.7)2 (2.0)2 (2.0)Other7 (4.7)7 (4.7)6 (6.0)6 (6.0)ReligionOrthodox27 (18.0)25 (16.7)19 (19.0)19 (19.0)Muslim118 (78.7)120 (80.0)76 (76.0)78 (78.0)Protestant5 (3.3)5 (3.3)5 (5.0)3 (3.0)Marital statusSingle53 (35.3)34 (22.7)45 (45.0)27 (27.0)Married81 (54.0)112 (74.7)48 (48.0)72 (72.0)Divorced4 (2.7)0 (0.0)6 (6.0)1 (1.0)Separated7 (4.7)0 (0.0)0 (0.0)0 (0.0)Widowed5 (3.3)3 (2.0)1 (1.0)0 (0.0)Educational levelCan't read and write57 (38.0)34 (22.7)27 (27.0)16 (16.0)Read and write only41 (27.3)57 (38.0)29 (29.0)25 (25.0)Primary40 (26.7)42 (28.0)28 (28.0)32 (32.0)Secondary10 (6.7)10 (6.7)12 (12.0)17 (17.0)Postsecondary2 (1.3)6 (4.0)4 (4.0)10 (10.0)OccupationFarming77 (51.3)109 (72.7)54 (54.0)56 (56.0)Trading12 (8.0)13 (8.7)8 (8.0)14 (14.0)Government employee1 (0.7)8 (5.3)3 (3.0)11 (11.0)Student9 (6.0)6 (4.0)5 (5.0)5 (5.0)Housewife27 (18.0)12 (8.0)13 (13.0)8 (8.0)Have no job22 (14.7)1 (0.7)17 (17.0)6 (6.0)Other2 (1.3)1 (0.7)0 (0.0)0 (0.0)Relative wealthLess67 (44.7)42 (28.0)32 (32.0)13 (13.0)More4 (2.7)4 (2.7)5 (5.0)4 (4.0)Equal79 (52.7)104 (69.3)63 (63.0)83 (83.0)DiagnosisSchizophrenia68 (45.3)-57 (57.0)-Bipolar disorder41 (27.3)-24 (24.0)-Major depressive disorder41 (27.3)-19 (19.0)-*CFA* confirmatory factor analysis, *n* total number of respondents, *N* number of respondents in a given category of background characteristics

Internal consistency {#Sec14}
--------------------

Internal consistency of the items in the total scale and of the domains was either very good or excellent (Cronbach's alpha ranging from 0.82 to 0.98). Cronbach's alpha coefficients for sub-scales and the overall WHODAS ranged between 0.88 and 0.98 among service users and 0.82 to 0.99 among caregivers.

Convergent validity {#Sec15}
-------------------

Both at baseline and follow-up, the scores of the overall scale and all domains of the WHODAS 2.0 were found to have a positive correlation with the BPRS-E scores (Table [2](#Tab2){ref-type="table"}), although weaker at baseline and higher in the caregiver sample. Correlation coefficients ranged from 0.13 to 0.22 among service users and 0.20 to 0.34 among caregivers at baseline, and from 0.29 to 0.51 among service users and 0.40 to 0.53 among caregivers at follow-up.Table 2Pearson's correlation coefficients between BPRS-E and WHODAS-2.0 (*N* = 150)Service usersCaregiversWHODAS sub-scaleBaselineFollow-up after 6 weeksBaselineFollow-up after 6 weeksCognition0.180.500.340.50Mobility0.130.290.200.40Self-care0.220.510.320.53Getting along0.220.430.240.53Household activities0.160.430.270.42Work/school0.130.430.260.43Participation0.220.450.270.49Overall WHODAS0.210.470.320.52

Sensitivity to change {#Sec16}
---------------------

The mean scores of the overall WHODAS and of all the domains were reduced after 6 weeks of treatment for new or acutely relapsed cases and found to be statistically significant among both service users (Table [3](#Tab3){ref-type="table"}) and caregivers (Table [4](#Tab4){ref-type="table"}). However, the effect sizes and the standardized response means were small among service users (ranging from 0.17 to 0.35) and moderate among caregivers (ranging from 0.14 to 0.57). For both service users and caregivers, the lowest sensitivity to change was in the mobility sub-scale while the largest sensitivity to change was in the work/school sub-scale.Table 3Internal sensitivity to change (*N* = 84 service users)BaselineFollow-upDifferenceESSRMWHOADS sub-scaleMeanSDMeanSDMeanSDCognition18.268.1315.407.672.868.770.350.33Mobility12.245.8911.235.641.015.860.170.17Self-care9.275.098.084.571.194.750.230.25Getting along13.896.2812.106.231.806.770.290.27Household activities12.745.7011.105.591.645.840.290.28Work/school12.935.7511.045.561.895.800.330.33Participation24.5410.2122.109.802.449.380.240.26Overall WHODAS103.8742.1491.0441.4512.8340.510.300.32*SD* standard deviation, *ES* effect size, *SRM* standardized response mean Table 4Internal sensitivity to change (*N* = 84 caregivers)BaselineFollow-upDifferenceESSRMWHODAS sub-scaleMeanSDMeanSDMeanSDCognition20.367.3617.027.823.338.420.450.40Mobility12.525.7811.695.740.835.900.140.14Self-care10.854.938.714.832.134.670.430.47Getting along15.776.0312.696.413.086.610.510.47Household activities14.684.7712.185.572.505.770.520.43Work/school14.884.7412.175.642.715.720.570.47Participation27.828.5923.819.404.018.880.470.45Overall WHODAS116.8837.2998.2741.3018.6139.250.500.47*SD* standard deviation, *ES* effect size, *SRM* standardized response mean

Spearman's correlation coefficients between the change scores of the WHODAS and BPRS-E showed that the scores on the two measures co-vary together. However, the correlation coefficients were either small or moderate, ranging from 0.13 to 0.32 among service users and 0.25 to 0.40 among caregivers (Table [5](#Tab5){ref-type="table"}).Table 5External sensitivity to change (*N* = 84)Spearman's correlation coefficientWHODAS sub-scaleService usersCaregiversUnderstanding0.320.39Mobility0.130.33Self-care0.200.27Getting along0.270.25Household activities0.200.35Work/school0.240.34Social participation0.200.28Overall WHODAS0.260.40

Confirmatory factor analysis {#Sec17}
----------------------------

The second order factor, the general disability factor, had factor loadings ranging from 0.78 (self-care) to 0.96 (participation) (Fig. [1](#Fig1){ref-type="fig"}). Among the six first order factors, the items of Domain 5 (life activities) had the largest factor loadings (0.90--0.98), whereas the items of Domain 4 (getting along with people) had the smallest factor loadings (0.68--0.88). The goodness of fit indices were close to, but outside of, the acceptable ranges (χ^2^/df = 3.46; CFI = 0.89; TLI = 0.88 and RMSEA = 0.099)*.* Both factor loadings and goodness of fit indices were similar for the service user and caregiver data.Fig. 1Second order confirmatory factor analysis of the WHODAS-2.0, 36 item version

The item-factor loadings of the one factor model of the 12 item WHODAS were high, ranging from 0.71 to 0.89 among service users and 0.50 to 0.88 among caregivers. There were two items with factor loadings below 0.60 among caregivers, which were both in the mobility sub-scale. The goodness of fit indices were a little outside of the acceptable ranges, both among service users and caregivers (χ^2^/df = 10.13; TLI = 0.79; CFI = 0.82 and RMSEA = 0.19 among service users and χ^2^/df = 7.68; TLI = 0.80; CFI = 0.84; and RMSEA = 0.16 among caregivers).

Discussion {#Sec18}
==========

In this study, we improved the Amharic translation of the 36 item WHODAS for a rural Ethiopian context, while retaining semantic equivalence with respect to the original scale, and assessed psychometric properties in a sample of people with SMD. We found that items in the mobility and self-care domains were the easiest and that items in the participation domain were the most difficult to understand. There was evidence that the experiences assessed by the WHODAS items and the way they are framed favor educated and urban respondents. Our improved version of the WHODAS had excellent internal consistency, and good evidence for convergent and construct validity and responsiveness to change in clinical state of people with SMD. While improving the Amharic translation, we keep the essence of each item equivalent to the original English version and did not delete or add any item. We sought to maintain semantic, content, technical and other aspects of equivalence throughout our exercise of improving the Amharic version of the WHODAS-2.0. Thus, we argue that the improved Amharic version of the WHODAS that we used in this study can be used in other similar settings and that it would ensure comparability of data.

We found that the majority of the respondents were not able to remember the exact number of days that they were functionally impaired. Because of this we were not able to use the data from these items for any analysis. We were not able to identify other published studies from a rural African context with which to compare our findings regarding the difficulty of the WHODAS items. A few studies from LAMICs such as rural China \[[@CR34], [@CR35]\] found items which were not applicable to the context, with similarities to our findings (e.g. with sensitivity of the item asking about "sexual activities" in both contexts). Overall, our findings suggest that the WHODAS items require rigorous adaptation (forward and backward translation, cognitive interviewing, expert consensus and pilot testing) to ensure that they have content validity while retaining content equivalence in settings such as rural Ethiopia.

We found that the overall WHODAS has excellent internal consistency (0.98) and the internal consistency of the sub-scales was either very good or excellent, ranging from 0.82 to 0.98. These values are in line with findings from many other previous studies conducted in samples of people with a range of different health conditions \[[@CR5], [@CR7], [@CR15], [@CR16]\], but higher than a few other studies \[[@CR11]\].

Our study shows that the score of the overall WHODAS and the sub-scale scores have a positive correlation with symptom severity scores, both at baseline and follow-up. The correlation coefficients were higher at follow-up than at baseline, which may be explained by the distribution of scores. There was low variability of both the WHODAS and BPRS-E scores at baseline (scores were consistently high) as we included new or acutely relapsed cases. Our finding that symptom severity and disability scores are positively correlated is consistent with previous studies \[[@CR21], [@CR36], [@CR37]\]. Moreover, we found that the correlation between symptom severity and disability scores was either weak or moderate which was consistent with our expectations. In our previous qualitative study \[[@CR38]\], we found that functional impairment in people with SMD is associated not only with illness symptoms, but also with other personal, family, social and economic factors. The scores of the overall WHODAS and the sub-scales were found to have positive and strong correlations with the overall score and sub-scale scores of the BFS, a locally developed functioning measure for people with SMD. This is important evidence to support the convergent validity of the WHODAS-2.0 in the rural African context for people with SMD.

Our study shows that the WHODAS-2.0 has the ability to detect small changes over time. We found statistically significant mean changes in disability scores after 6 weeks treatment of new and acutely relapsed cases. However, the effect sizes and SRM were small among service users and moderate among caregivers. The change in the overall WHODAS scores in terms of effect size was 0.30 among service users and 0.50 among caregivers. The smaller effect sizes using the service user responses to the WHODAS may be due to under-reporting of functional impairment by people with psychosis \[[@CR39]\], both at baseline and follow-up. Since we included new or acutely relapsed cases of schizophrenia, bipolar disorder and depression with psychotic features, the service users may lack capacity to accurately evaluate their functional status \[[@CR40]\]. For both the service user and caregiver WHODAS responses, we obtained smaller effect sizes compared to those obtained in other previous studies \[[@CR5], [@CR7]\]. Nonetheless, there was a positive and statistically significant correlation between the change scores of symptom severity and disability, indicating that change in symptom severity is accompanied by change in disability scores.

The WHODAS sub-scale with the smallest effect size was mobility (0.17 among service users and 0.14 among caregivers). Other sub-scales had effect sizes ranging from 0.23 to 0.35 among service users and 0.43 to 0.57 among caregivers. This finding is expected and consistent with previous studies \[[@CR5]\]. The mobility sub-scale had the smallest mean value at baseline; it is also expected that mental health problems have more impact on occupational and social functioning rather than on mobility \[[@CR41]\].

The high factor loadings and the goodness of fit indices indicated that the six domain structure and the global score of the 36 item WHODAS −2.0 and the global score of the 12 item WHODAS could be used in this rural African setting. Nevertheless, none of the indicators of goodness of fit were within the recommended ranges. CFA modification indices suggested that the goodness of fit may be improved if some items from some domains were allowed to correlate. Overall, accepting the original structure proposed by developers would improve comparability with past and ongoing studies on the WHODAS. Our findings regarding the factor structure of both the 36 -item and the 12- item WHODAS are more or less similar with previous studies, both from specific populations \[[@CR15], [@CR16], [@CR20], [@CR42]\] and from modified versions \[[@CR34], [@CR35], [@CR43]\].

An important finding was that the 36 -item and the 12 -item WHODAS have similar psychometric properties, including internal consistency, convergent validity, responsiveness to change and factor structure. However, the 12 item WHODAS was superior, both in terms of understandability and contextual relevance. Previous studies found that the 12 item WHODAS is feasible and acceptable \[[@CR12]\]; and is similar in terms of psychometric properties to the full version \[[@CR42]\]. These findings all indicate that the single factor 12 item WHODAS is the preferred version in this rural low income country setting.

Using a cross-cultural measure of disability is an advantage for the purpose of comparing research findings across different cultural contexts. Our study shows that WHODAS-2.0 could be used as an outcome measure in different cultural contexts. However, there are items in the WHODAS which are difficult to understand and are not relevant to rural African contexts. Male respondents were generally less interested to respond to items in the household activities domain believing that women are totally responsible for accomplishing all types of tasks at home. This study highlights the importance of also using a functioning measure that is developed based on locally relevant tasks in rural African setting, such as the Butajira Functioning Scale (BFS) \[[@CR23]\]. Recent attempts to develop local, health condition specific functioning instruments \[[@CR38], [@CR44]\] have demonstrated that it is possible to develop measures that are easy and quick to administer and psychometrically sound with items that are contextually relevant and acceptable.

There are recent initiatives in LAMICs, including Ethiopia, to scale up evidence-based packages of mental health care \[[@CR19]\] through task sharing and integrating the service into primary care. This is recommended by the WHO in the Mental Health Gap Action Program (mhGAP) \[[@CR45]\] and endorsed by the Federal Ministry of Health of Ethiopia. It is necessary to evaluate the impact of scaling up mental health care on functional outcomes, in addition to clinical outcomes. For this purpose, there is a need for a contextually relevant, but internationally comparable, and validated measure. Our findings indicate that adapted versions of the WHODAS can meet this need.

This is the first study, to our knowledge, to examine the psychometric properties of the WHODAS-2.0 among people with SMD in a rural African context. We followed rigorous translation and validation procedures. However, the following limitations need to be taken into consideration. We determined responsiveness to change after 6 weeks treatment of people with new onset or in relapse, but people with SMD may not experience functional improvement within this short time period \[[@CR26]\]. Due to logistical challenges, we did not assess test-retest reliability. The sample size for CFA was relatively small, although within recommended limits. The studies reported in this paper were conducted in a rural area of Ethiopia and are not likely to be generalisable to urban areas of Ethiopia. Although the adaptation and validation was conducted in people with severe mental disorders, we did not change the content of items and expect that the findings could be generalizable to other mental disorders and health conditions.

Conclusions {#Sec19}
===========

The WHODAS-2.0 has acceptable psychometric properties as a cross-cultural measure of functional impairment, with careful translation and modification of problematic items. Future research should focus on test-retest reliability, sensitivity to change with longer duration of follow-up and item response theory analysis.

Additional file {#Sec20}
===============

Additional file 1:Summary of the issues observed and the amendments made in optimizing the translation and adaptation of the WHODAS-2.0 items. (DOCX 40 kb)

BFS

:   Butajira Functioning Scale

BPRS

:   Brief Psychiatric Rating Scale

CFA

:   Confirmatory factor analysis

CFI

:   Comparative fit index

DSM

:   Diagnostic and Statistical Manual for Mental Disorders

ES

:   Effect size

ICF

:   International Classification of Functioning, Health and Disability

LAMICs

:   Low and middle income countries

mhGAP

:   Mental Health Gap Action Program

RMSEA

:   Root mean square error of approximation

SMD

:   Severe mental disorders

SRM

:   Standardized response mean

TASCS

:   Task- sharing for the care of severe mental disorders in a low-income country setting

TLI

:   Tucker-Lewis index

WHO

:   World Health Organization

WHODAS

:   World Health Organization Disability Assessment Schedule

We are grateful to the project outreach workers in the Africa Focus on Intervention Research for Mental health (AFFIRM) project for completing the interviewer-administered questionnaires. The psychiatric nurses in the Butajira general hospital psychiatric clinic are gratefully acknowledged for recruiting the participants and doing the clinical assessment. We are very much grateful to all the participants for their time and giving the data.

Funding {#FPar1}
=======

This research was conducted as part of the Africa Focus on Intervention Research for Mental Health (AFFIRM). Research reported in this publication was funded by the National Institute of Mental Health (NIMH) of the National Institutes of Health (NIH) under Award Number U19MH095699. The content is solely the responsibility of the authors and does not necessarily represent the official views of the National Institutes of Health.

Availability of data and materials {#FPar2}
==================================

The data is part of an ongoing cross-country study, African Focus on Intervention Research for Mental Health (AFFIRM). Due to the cross-country and ongoing nature of the study, we are not able to make the data publicly available at present. However, data will be made available within a short period of time since the study is near is to completion, and would be possible to access data up on request of the first author.

Authors' contributions {#FPar3}
======================

KH CH AA MP conceived and designed the study. KH coordinated and followed up the data collection. KH AA GM AF MP CH MD analyzed the data. KH and CH wrote the first draft of the manuscript. All authors contributed to the writing of the manuscript. All authors agree with the results and conclusions and contributed to the writing of the manuscript; conclusions: KH AA GM AF MP CH MD.

Competing interests {#FPar4}
===================

The authors declare that they have no competing interests.

Consent for publication {#FPar5}
=======================

Not applicable.

Ethics approval and consent to participate {#FPar6}
==========================================

The study was approved by the Institutional Review Board of the College of Health Sciences of Addis Ababa University (REF. 051/2013/PSY). Participants took part in the study after providing written informed consent.

Publisher's Note {#FPar7}
================

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.
